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Occupational medicine is well aware of the wide variety of cutaneous effects associated with an even greater number of physical, chemical, and biological hazards which are more than ever products of the times. A half century of experience has proved also that occupational dermatoses are, for the most part, preventable. Yet, we see a persistent frequency of occupational dermatitis occurring in American industry. A number of speculations can be made, but the following reasons are definitely related to the problem:
1. The relentless drive for scientific achievement is resulting in the development of new materials and processes at a rate which exceeds our present ability to forecast all of the ill effects upon health.
2. Many of these newer materials, as well as the traditional ones, are being handled in small plants, the number of which has increased markedly in the past 20 years.
3. Fully two-thirds of the working population are employed in the small plants where in-plant medical services and industrial hygiene practices are minimal, if not absent. 4 . Educating small plant labor and management in the field of occupational disease prevention is a task of enormous proportion. Much of the responsibility has fallen largely on local and state health departments where the shortage of trained personnel in industrial hygiene and occupational medicine is critical. 
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Occupational skin disease is well controlled in most of the large industrial plants. This does not mean that dermatoses hazards and cases are nonexistent, but it does reflect the ability of alert industrial hygiene and medical staffs to recognize a dermatologic problem and promptly initiate control measures. The counterpart in many small plants sustains the frequency, breeds union complaints, raises the insurance rates, and interferes with production schedules.
What, then, are the recognized skin hygiene practices which will, in large part, prevent occupational dermatitis?
Predictive Procedures
Several manufacturers of chemicals, fabrics, plastics, and cosmetics, among other products, conduct toxicity evaluation tests on lower animals so as to prevent undesirable effects among the handlers and users of a new material. By ascertaining the primary irritant and the acute and delayed systemic effects of a new material on laboratory animals, a rough index of its effect on man can be developed. These tests permit only Iimited prediction, but they do provide the manufacturer with firmer knowledge than had no test been used to detect the toxic behavior of a new substance. Studies on allergenicity also can be performed on laboratory animals, notably the guinea pig, but these are less reliable than the studies employed for irritant indices. In studying sensitizers, the guinea pig does not measure up to man as a test medium, except when dealing with potent sensitizing compounds.
Admittedly, problems in technique and interpretation are associated with predictive testing, but there will be less illness in general and dermatitis in particular among the workmen and consu mers who handle a new product as more manufacturers employ these procedures before marketing. When manufacturers of raw materials develop these toxicity indices either through their own private or university laboratories, they are able to furnish the small plant with background safety information which, if followed, can be a built-in prevention program.
This brings us to the manufacturing, fabricating, packaging, or other plants where these new and old materials are encountered. Skin hygiene in any plant should be directed toward preserving the health of the skin. It means preventing occupational dermatoses, the keystone of which is cleanliness. It then follows that the control of skin diseases in industry is successful only when the worker, his clothing, his machine, and his general working environment are clean. This is best accomplished by controlling the environment through engineering methods, along with medical surveillance and personal hygiene.
Engincering
The importance of good industrial hygiene engineering in preventing occupational dermatitis needs no defense. We are fully aware of the hygienic influence of closed systems and efficient local exhaust ventilating equipment on the control of dermatitis, but this control equipment is not always feasible for the small plant. Consequently, the majority of workmen must rely upon personal cleanliness as their chief line of defense against dermatitis-producing agents handled at work.
Skin Hygiene
At its most efficient level, skin hygiene should be directed toward preserving the physiologic integrity of the skin. This remarkable interface which separatcs man fr om his environment is a multifunctioning barrier. It protects against external forces through its e lastic and collagenous qualities. Additionally, it protects within the limits against chemical, biological , and radiant energy agents. It can withstand the wholesale entrance of water and water-soluble materials and similarly aids fluid balance by preventing the wholesale exit of water. It is an insulator against heat and cold by its anatomical location and by its nervous, sweat gland, and vascular elements. It is a highly developed sensing device which receives and relays the sensations of pain, touch, heat, cold, and sense perception. It secretes sweat and sebum which assist in maintaining its surface protective layer. Sweating also helps in heat regulation. It uniquely replenishes its own protective forces by an evolution of epidermal cells, resulting in keratin, which is then shed; by forming the sebaceous and sweat secretions which bathe its outer surface; by producing melanin to defend against sunlight; and by self-regeneration after injury.
In spite of its remarkably inherent defense, however, many environmental agents disturb the natural American Association of Industrial Nurses Journal, August, 1967 defense pattern. For example, the lipid-sweat surface emulsion is easily removed by warm water and soap solutions. Keratin, though mildly resistant to acids and water and somewhat protective against sunlight, is readily disturbed by alkalis, certain detergents, solvents, and prolonged exposure to moisture. The dehydration of keratin results in dryness and loss of suppleness of this skin layer. Immediately below the keratin layer is the barrier believed to prevent rapid entrance or exit of water and watersoluble materials. This layer can be damaged by force, thermal burn, chemical injury, or certain internal diseases. The follicular openings allow the entrance of fat-soluble chemicals, oils, and solvents. When the pigment-forming cells are injured by chemical, thermal, or radiation sources, the result is lessened protection versus sunlight.
It is desirable, therefore, that the keratin layer remain intact, be properly hydrated, and be able to maintain its surface pH. To accomplish this, excessive exposure to acids, alkalis, solvents, strong soaps, synthetic detergents, wetting agents, and moisture should be avoided. Since the pilosebaceous apparatus is attacked by oils, tars, greases, and certain chlorinated hydrocarbons, skin hygiene must be directed toward the prevention of contact, or if such is not possible, the periodic thorough removal of the materials from the skin.
When interaction between photo reactive materials and sunlight is probable, preventing contact is the best defense, otherwise frequent and efficient removal of the chemical photomediators must be maintained. Skin tolerates only certain amounts of sunlight-the less the melanin, the lighter the complexion and the less the defense. Such individuals shou ld use protective barriers against sunlight to protect against sunburn and the latent tumorogenic effects of ultraviolet.
Industrial Cleansers
It is not possible in all occupational environments to protect the worker completely. However, the workman can do a great deal for himself by keeping clean. If this is to be attained, he must have access to washing facilities which are adequate in number and located close to the work area. In addition, a good industrial cleanser, hot and cold running water, and disposable towels constitute the basic necessities.
There is no one all-purpose industrial cleanser. Office workers do not need strong abrasive cleansers. Machinists and others contacting tenacious soils will use raw solvents rather than an ineffective perfumed cakes of soap. Industrial cleansers can be purchased as powdered, liquid, cake, cream, and waterless types. Some of them are excellent in quality and efficiency; others can be a hazard in themselves. Therefore, selecting a cleanser to be used by workmen requires knowledge of the soil to be removed and the most efficient way to do so. The choice merits more than a casual interest.
It is a discouraging note on industrial cleansers that so little thought is given to their selection. Manufacturing plants spend considerable money and time selecting high quality raw materials to be used in their products. They employ research and development experts to make newer and better products, yet the purchase of an industrial cleanser is often relegated to a purchasing agent whose only question to the supplier is "How much does it cost?" Little or no consideration may be given as to whether the cleanser will remove the soil without injuring the skin.
Most workmen wash at least three times per shift. Certain jobs require more frequent cleansing. When this is so, the use of strong cleansers will often breed trouble. There have been sufficient outbreaks of dermatitis in industry due solely to using a poor quality cleansing compound to respect this potential. Workers handling acids, alkalis, solvents, wetting agents, emulsifiers, or other materials which can dehydrate the skin cannot tolerate a poor cleanser, particularly if it is high in alkali. Similarly, soap containing harsh abrasives can prove harmful and overcome any mildness built into the soap. Several of the powdered cleansers have an enhanced cleaning capacity from the built-in scrubbers. These inorganic or organic additives impart a mechanical assistance to the powdered soap. Most inorganic scrubbers are mineral, e.g., Borax, silica, sand, or pumice. The silica and sand scrubbers are too harsh for frequent use by most workers. Organic scrubbers are corn meal, corn flour, corn cob meal, wood flours, rice hulls, and ground nut shells. Many products contain an organic scrubber and are preferred by workmen exposed to tenacious soil as tars, oils, and greases.
Liquid soaps of neutral pH have been used for a number of years. They do not provide the mechanical action inherent in a powdered soap containing scrubber, but where the soil is not tenacious and the exposures are largely alkaline, the liquid neutral soaps can fulfill a useful purpose. They do tend to gel and clog the dispensers. Considerable waste also is associated with their use.
For the past eight or more years, waterless cleaners have been growing in popularity. They have a useful purpose where water is inadequate and when the soils are extremely tenacious. Some of the less desirable ones are high in alkali and solvent, and when used with frequency, cause a dehydrating ef-22 fect upon the skin. In some instances, they have caused contact dermatitis.
Though termed "waterless," it should be understood that all of these products contain water. They cleanse efficiently, however, without the use of additional water. Some of them are designed to be used with water, thus rinsing augments cleansing. According to Beach of the Sugar Beet Products Company, the waterless cleaners can be grouped conveniently into the following cases:
Class Several of these products have stood the test of time and have proved to be highly acceptable in a number of industries. A waterless cleaner is a far safer soil remover than a raw solvent, and when heavy soilage is encountered, it can be the cleanser of choice. Some of the less desirable ones, high in alkali and solvent content, when used with frequency, cause dehydration effect upon the keratin. In some instances, they have caused primary irritant dermatitis.
Protective Ointments
Barrier creams are widely used in industry by both male and female workers. The ease of application, the relative comfort during use, and the subjective sense of protection are reasons why workmen use them. No one will deny that a thin film of barrier cream offers less efficient protection than a closed chemical system or an appropriate protective garment. However, there are situations where the barrier agent is the only available practical means of protection. For example, a barrier cream applied to the face may be more practical than having to use a cumbersome face shield; a cream may be the best means by which a workman can maintain manual dexterity. Finally, it is of real importance that a dry barrier layer may constitute less of a hazard around machinery than would be the wearing of gloves and sleeves.
Like cleansers, creams should be selected for the job. No one cream will serve all purposes. The reputable manufacturer knows this and makes several products designed for particular defense purposes, i.e, resistance against dusts, water and water-soluble chemicals, oils, and solvents.
There is a lack of information regarding the tested protective capacity of barrier creams. Some manu-facturers develop baseline data on the protective qualities of their products; however, the lack of uniform testing procedures probably accounts for this deficiency.
Protective Clothing
Well-designed, comfortable, and easily cleaned protective clothing is an efficient means of preventing occupational dermatitis. Coveralls, aprons, caps, sleeves, boots and gloves are available in natural or synthetic fabrics which protect against irritant chemicals or extreme exposures of heat, cold, and moisture. As with most protective equipment, the purchaser rarely knows that some fabrics or films offer better protection than others against certain exposures. For example, natural rubber gloves deteriorate prematurely if used to protect against chlorinated hydrocarbons, alkalis, and petroleum distillates, whereas the synthetic rubbers offer more efficient and long-lived defense against these materials. Several of the synthetic films provide defense against dusts, fumes, acids, alkalis, and petroleum distillates. Increased heat and perspiration are the major disadvantages attending the use of impervious films. In certain garments, however, comfort is attained by injecting cooled air which creates a layer between the body and the garment. This is particularly desirable in hot environments.
Impervious gloves can be obtained with or without linings. Those with linings tend to absorb perspiration, but they also stay moist. Wearing unlined gloves for prolonged periods causes excessive perspiration which may lead to maceration of the skin. A satisfactory means of comfort is obtainable by wearing replaceable cotton liners under the rubber gloves. This method lessens exposure to sweat and minimizes the maceration effect produced by moisture.
Wh en protective clothing is deemed the best preventive method within a plant, management should buy and service the clothing. Better control is thus obtained. When workmen are expected to buy their own protective equipment, it is frequently of poor quality unless some arrangements have been made by the plant for the purchase of this equipment by the workmen.
Summary
Skin hy giene is the science of preserving skin health. It means cleanliness of the skin and clothing, the prime requisite in preventing occupational skin disease. In most industrial plants, the level of cleanliness determines the frequency of the occupational dermatoses. A good preventive program is attained ideally th rough industrial hygiene engineering and Am erican A ssociat ion of Industrial Nurses Journal , August , 1967 medical control methods, but · these are available only to a small percentage of the employed. In the small plants it is necessary to rely upon personal hygienic practices to attain cleanliness. Management must be aware of its responsibility to furnish the workmen with washing facilities, industrial cleansers, and if necessary, protective clothing and ointments. Workmen must be informed about the existing hazards and taught the importance of cleanliness. There is no magic formula for preventing these skin disorders. The workman who fails to use the facilities provided generally develops dermatitis; the management which disregards their need pays unnecessary compensation.
